In a regional analysis the removal of the globally present semi-diurnal pressure signal could be necessary in order to isolate the pressure signal of regional features. As soon as global reanalysis data is used an essential prerequisite is to determine the characteristic signal of this data. The semi-diurnal surface pressure fluctuations between 1958 and 2001, deduced from the ERA40 reanalysis data provided by the European Centre for Medium Range Weather Forecasts, are approximatively determined. Annual mean global structure and magnitude of the ERA40 related semi-diurnal pressure tide compare reasonably well with the structure derived from theory and other reanalysis data. However, the comparison with observed data shows regional shortcomings due to the low temporal resolution of the six-hourly ERA40 data. Along the equator the annually mean amplitude of the semi-diurnal pressure fluctuation in the ERA40 data amounts to 1.34 hPa. The seasonal values are 1.23 hPa for northern hemispheric summer and 1.39 hPa for winter. 
Introduction
Most regional atmospheric phenomena undergo a diurnal variation with weak to moderate surface pressure fluctuations, such as land-and sea-breezes, mountainvalley winds and thermal lows. For instance, in Iberian thermal lows the amplitude of the diurnally varying pressure amounts to about 1 hPa (HOINKA and CAS-TRO, 2003) . This weak signal might be masked by the globally acting semi-diurnal pressure fluctuation due to various reasons e.g. among others the stratospheric ozone heating. In order to isolate the pressure signal of the related atmospheric phenomenon it is necessary to remove locally the globally present semi-diurnal signal. Surface observations as well as numerical simulations provide data with sufficient temporal resolution of at least one hour which allows to analyse the semi-diurnal pressure wave locally and to remove it from the pressure field. However, in the case of regional analyses based on global reanalysis data this is not possible, because their * Corresponding author: Klaus P. Hoinka, Institut für Physik der Atmosphäre, DLR, Postfach 1116, 82230 Wessling, Germany, e-mail: klaus.hoinka@dlr.de six hourly resolution is too coarse to determine the local semi-diurnal pressure oscillation.
Based on global analysis of surface station and marine data, recently DAI and WANG (1999) have shown the complicate global picture of the surface pressure anomalies. Unfortunately, the global structures determined by DAI and WANG (1999) cannot be used for removing the semi-diurnal pressure cycle from regional ERA40 analyses because structure and amplitude depend on the used data. These amplitudes and the structure might not be adequate being applied for a different data set, e.g. ERA40 data. DAI and WANG (1999) pointed out that the predictions of HAURWITZ (1956) tidal theory have some inaccuracies due to limited data which he used in his studies. Nevertheless, the predictions of tidal theory based on HAURWITZ (1956) is a globally useful, reasonable and simple appproach for giving a rough estimate of the semi-diurnal tidal wave. Based on an empirical calculation, HAURWITZ (1956) showed that the zonal semi-diurnal travelling pressure wave (p 2 ) can be expressed as 
